The cation-dependent mannose 6-phosphate receptor. Structural requirements for mannose 6-phosphate binding and oligomerization.
The structural requirements for oligomerization and the generation of a functional mannose 6-phosphate (Man-6-P) binding site of the cation-dependent mannose 6-phosphate receptor (CD-MPR) were analyzed. Chemical cross-linking studies on affinity-purified CD-MPR and on solubilized membranes containing the receptor indicate that the CD-MPR exists as a homodimer. To determine whether dimer formation is necessary for the generation of a Man-6-P binding site, a cDNA coding for a truncated receptor consisting of only the signal sequence and the extracytoplasmic domain was constructed and expressed in Xenopus laevis oocytes. The expressed protein was completely soluble, monomeric in structure, and capable of binding phosphomannosyl residues. Like the dimeric native receptor, the truncated receptor can release its ligand at low pH. Ligand blot analysis using bovine testes beta-galactosidase showed that the monomeric form of the CD-MPR from bovine liver and testes is capable of binding Man-6-P. These results indicate that the extracytoplasmic domain of the receptor contains all the information necessary for ligand binding as well as for acid-dependent ligand dissociation and that oligomerization is not required for the formation of a functional Man-6-P binding site. Several different mutant CD-MPRs were generated and expressed in X. laevis oocytes to determine what region of the receptor is involved in oligomerization. Chemical cross-linking analyses of these mutant proteins indicate that the transmembrane domain is important for establishing the quaternary structure of the CD-MPR.